Akt and c-Jun N-terminal kinase are regulated in response to moderate noise exposure in the cochlea of guinea pigs.
The molecular mechanisms induced in the inner ear after noise exposure are not well understood. Akt and c-Jun N-terminal kinase (JNK) are key factors of signaling pathways balancing cellular survival and apoptosis. Therefore, we analyzed the spatial distribution of Akt, JNK, their respective activated (i.e. phosphorylated) forms, p-Akt and p-JNK, as well as NF kappa B by immunohistochemistry after 70- and 90-dB noise exposure in an animal model. Alterations of the expression patterns compared to unexposed animals were quantified by a computer-based image analysis method. In unexposed specimens, Akt, p-Akt, JNK, p-JNK were found to be commonly expressed in different regions of the cochlea, whereas NF kappa B was exclusively restricted to the lateral wall. After noise stimulation, the expression of the different molecules was downregulated with the exception of JNK. JNK remained largely unchanged or increased JNK levels were identified in ganglion cells and Schwann cells after 70 dB as well as in the unstained nerve fibers. The stable or increasing levels of JNK might be indicative of a preapoptotic state. The downregulation of Akt in the cochlea might support these activities. p-Akt was not reduced in the spiral ganglion cells after 90-dB exposure and was upregulated in the unstained nerve fibers, probably indicating a counteracting prosurvival cellular reaction in these tissues. In conclusion, we suggest that the observed alterations in both the Akt and JNK pathways are part of a noise distress-induced response indicating pro- and antiapoptotic activities in the different tissues of the cochlea.